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(57)Abstract: 



PROBLEM TO BE SOLVED: To provide an inexpensive 
and handy hemofiler which can surely obtain a plasma 
without mixed corpuscles with a limited amount of blood 
by effectively utilizing a haemofiltration material. 
SOLUTION: In a hemofilter which comprises a 
haemofiltration material 30 and a holder 10 which houses 
the haemofiltration material 30 and has a blood inlet 1 7 
and a filter liquid outlet 29, the haemofiltration material 
30 comprises an assembly of very fine fiber with the 
diameter of 0.2-2.5 U m and a bulk density of 0,05-0.6 
g/cm3 or a three-dimensional porous body with the 
average pore diameter of 5-50 U m and a fine porous 
film arranged on the side of the filter liquid outlet. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]In a hemofiltration machine which consists of a blood filtration material and an electrode 
holder which accommodates this and has a blood inlet and a filtrate exit, A hemofiltration 
machine, wherein this blood filtration material consists of fine porous membrane which has been 
arranged at the blood inlet side and by which a diameter of textiles has been arranged at 0.2-2.5 
micrometers, and bulk density has been arranged at an aggregate and a filtrate outlet side of 

super-thin textiles of 0.05 - 0.6 g/cm 3 [Claim 2]A hemofiltration machine with which this blood 
filtration material is characterized by consisting of a three-dimensional porous body which has 
been arranged at the blood inlet side, and whose average pore size is 5-50 micrometers, and fine 
porous membrane arranged at a filtrate outlet side in a hemofiltration machine which consists of 
a blood filtration material and an electrode holder which accommodates this and has a blood inlet 
and a filtrate exit 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the hemofiltration machine used when preparing 

plasma or a serum sample from whole blood. 

[0002] 

[Description of the Prior ArtjMeasurement of kinds, such as the constituent in blood, for 
example, metabolite, protein, lipid, an electrolyte, an enzyme, an antigen, and an antibody, or 
concentration is performed considering the plasma or the blood serum produced by usually 
centrifuging whole blood as a sample. However, centrifugal separation requires time and effort 
and time. The time of liking to process especially a small number of sample in a hurry and the 
centrifuge method which is powered by the electrical and electric equipment, and needs a 
centrifuge for floor inspection are unsuitable. Then, the way filtration separates plasma and a 
blood serum from whole blood has been examined. 

[0003] Fill up a column with glass fiber filter paper, and whole blood is poured into this filtering 
method from one side of a column, Some methods of performing application of pressure and 
decompression and obtaining plasma and a blood serum from another side are made publicly 
known (JP,44-14673,B, JP.2-208565A JP,4-208856,A, JP,5-52463,B, etc.). 
[0004] However, about the method of obtaining the plasma or the blood serum of a complement 
from whole blood to measurement by automatic analysis etc. by filtration, it is still in the stage of 
trial except for some [, such as blood sugar, ] items, and has not come to be put in practical use 
widely. 

[0005]On the other hand, the aggregate of the super-thin textiles which carried out spinning of 
polyester, polypropylene, polyamide, the polyethylene, etc. by the melt blowing method is 
developed as a new blood filtration material (JP,9-143081,A, JP,10-21 1277.A). It is possible for 
there to be little content of a corpuscle, and for hemolysis not to have it substantially, either, 
and to acquire the plasma and the blood serum in which clinical analysis is sufficiently possible 
using this blood filtration material. 

[0006]The new blood filtration material in which an average pore size consists of a three- 
dimensional porous body which is 5-50 micrometers is also developed (JP, 10-1 859 10, A). 
[0007] 

[Problem(s) to be Solved by the Invention]However, it passes through these blood filtration 
materials, and a corpuscle leaks them according to the time. Then, the means of taking a liquid 
sample the plasma before observing the plasma which holds down the plasma volume which 
needs to manage the amount of supply of the blood to filter strictly, for example, flows out of a 
blood filtration material to about 10% of the charge volume of a filter medium, or flows out and 
red corpuscles' leaking out must be provided. 

[0008]On the other hand, it is common knowledge that there is variation in the wide range of 
about 20 to 60% in the corpuscle content of the blood called a hematocrit (Hct). in order that 
[ therefore, ] liquid sampling plasma volume may avoid mixing of a corpuscle — a standard 
[ blood / with a high hematocrit value ] — not carrying out — it did not obtain, therefore the 
amount of blood collecting was also increased, and there was a problem that the amount of the 
blood filtration material used also increased. When observing the plasma flowing out and taking a 
liquid sample the plasma before a break through of a corpuscle, this problem could not be found, 
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but there was a problem of becoming operation being difficult for this method and its device 
being large-scale and expensive. 

[0009]This invention uses a blood filtration material effectively and an object of this invention is 
to provide the cheap and simple hemofiltration machine which can acquire plasma without 
corpuscle mixing certainly with small blood volume. 
[0010] 

[Means for Solving the Problem]This invention attains this purpose by arranging fine porous 
membrane to a filtrate outlet side of a blood filtration material which is made in order to solve an 
aforementioned problem, and consists of an aggregate or a three-dimensional porous body of 
super-thin textiles. 

[001 1] Namely, a three-dimensional porous body by which this blood filtration material has been 
arranged at the blood inlet side in a hemofiltration machine with which this invention consists of 
electrode holders and whose average pore size is 5-50 micrometers, A hemofiltration machine 
which is characterized by that what provides a hemofiltration machine consisting of fine porous 
membrane arranged at a filtrate outlet side comprises the following and which consists of a blood 
filtration material and an electrode holder which accommodates this and has a blood inlet and a 
filtrate exit. 

A diameter of textiles by which this blood filtration material has been arranged at the blood inlet 
side is 0.2-2.5 micrometers, and bulk density is an aggregate of super-thin textiles of 0.05 - 0.6 
g/cm 3 . 

A hemofiltration machine consisting of fine porous membrane arranged at a filtrate outlet side. 
Blood filtration material. 

This is accommodated and they are a blood inlet and a filtrate exit. 
[0012] 

[Embodiment of the Invention] Organic super-thin textiles and a metal fiber are among the super- 
thin textiles which form the aggregate of super-thin textiles. As organic super-thin textiles, 
polyester, polypropylene, polyamide, polyethylene, cellulose, etc. are preferred, and also contain 
carbon fiber further. Aluminum, copper, gold, etc. can be used as a metal fiber. 0.2-2.5 
micrometers of thickness [ 0.3-2.3 micrometers of] (average) of textiles are 0.4-2.2 
micrometers still more preferably preferably. 

[0013]These textiles can denaturalize the surface according to necessity or the purpose. For 
example, there is denaturation by formation of hydrophilic polymer thin films, such as vacuum 
evaporation of platinum or carbon, gelatin, and a polyvinyl pyrrolidone, etc. 
[0014]The shape where what was used as textiles, knitting, or a nonwoven fabric using these 
textiles as a gestalt of the aggregate of super-thin textiles, a protean curdy object, or textiles 
were bundled almost in parallel can be taken, the bulk density of an aggregate — a 0.05 - 0.6 

g/cm 3 grade — it is a 0.08 - 0.5 g/cm 3 grade preferably. 

[001 5]As for the corpuscle component in whole blood, since it is intercepted in the portion with 
which these super-thin textiles mainly became entangled, in order to advance filtration 
efficiently, it is preferred that the space volume of this portion is large if possible. Water 
penetration speed is effective as an index corresponding to space volume or plasma filtration 
quantity. Water penetration speed expresses with speed the filtration quantity per unit area when 
sealing maintenance of the film of a definite area, etc. is carried out, a constant rate of water is 
added into the filtration unit extracted as an entrance and an exit are connectable with a tube 
and it pressurized or decompresses by a constant pressure, and has units, such as ml/sec. 
[001 6] As an example, a film 20 mm in diameter etc. are set into a filtration unit, A 100-ml glass 
syringe is built on it, gravity flow of 60 ml of the water is put in and carried out, it is considered 
as the amount of water penetration with the quantity of the water which passed in the film etc. 
in after-start 10 seconds, and 30 seconds for 40 seconds, and the water penetration speed per 
unit area is computed after this. 

[0017]Water penetration speed is about 1.0-1.3ml/sec suitable for especially filtration of plasma. 
[0018]Volume of the aggregate of super-thin textiles can be made into the size defined 
beforehand according to the quantity of a sample or the quantity of filtration plasma to need 
supplied at the place of biochemical inspection. For example, a circular thing about 20 mm in 
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diameter can be made into a thickness of about 2-10 mm, and can be used. 

[001 9] As a three-dimensional porous body, the porous body etc. which were indicated to JP.10- 

1859 10, A can be used. 

[0020]Hydrophilization of the fine porous membrane is carried out in the surface, and it has 
corpuscle separability, and it separates a corpuscle and plasma from whole blood specifically, 
without hemolyzing to the degree which affects an analytical value substantially. An aperture is 
smaller than the suspension particle diameter of the aggregate of super-thin textiles, or a three- 
dimensional porous body, and 0.2 micrometers or more of about 0.5-3-micrometer things [ about 
0.3-5 micrometers of ] are more preferably suitable for this fine porous membrane preferably. 
Preferably, the effective aperture of fine porous membrane is 0.2-4 micrometers, and 0.1-6 
micrometers of especially effective things are 0.3-2 micrometers. The aperture measured with 
the bubble point method (the bubble point method) based on effective aperture and ASTM F316- 
70 shows. The high thing of voidage is preferred and it is still more preferably specifically suitable 
[ voidage ] for the thing of about 70 to about 95% of range about 95% from about 50% preferably 
about 95% from about 40%. 

[0021] As such fine porous membrane, a film made from polysulfone, cellulose acetate, 
nitrocellulose, hydrophilic polytetrafluoroethylene, and polyamide is preferred. Especially a 
desirable thing is polysulfone membrane. 

[0022]About 0.05-0.5 mm, about 0.1-0.3 mm especially of the thickness of fine porous membrane 
may be sufficient, and it should just usually use the fine porous membrane of one sheet. 
However, two or more sheets can be used as occasion demands. 

[0023]It uses for a blood filtration material combining the aggregate or the three-dimensional 
porous body, and fine porous membrane of the above-mentioned super-thin textiles. That is, in 
the middle of a filtering step, detection intercepts the corpuscle revealed from the difficult 
aggregate of super-thin textiles, etc. by fine porous membrane, and it can make it possible to 
obtain the filtration plasma of desired quantity regardless of change of Hct. 
[0024]In this case, the aggregate or the three-dimensional porous body, and fine porous 
membrane of super-thin textiles may be stuck, and space may be provided among both in the 
composition which can maintain a mechanical strength. 

[0025]In accordance with the method indicated by JP,62-138756,A - the No. 8 gazette, JP.2- 
105043.A, JP,3-16651,A, etc., the charge of a filter medium used by this invention can paste up 
each class with the adhesives arranged selectively, and can be unified. 

[0026]A whole blood sample can be supplied that it is right-angled or in parallel to the surface of 
the aggregate of super-thin textiles. Fine porous membrane is provided in the outlet side of the 
filtrate of the aggregate of the above-mentioned super-thin textiles, and intercepts the red 
corpuscles to reveal. 

[0027]By making a blood filtration material such composition, control of filtration time becomes 
easy as compared with the case where observe the corpuscle revealed, for example and the 
terminal point of filtration is decided. Furthermore this is accompanied and influence of the ease 
of carrying out of hemolysis by the difference in Hct can be made small. 
[0028]A blood filtration material is paid by the electrode holder. This electrode holder is 
produced in the mode divided into the main part which generally accommodates a blood filtration 
material, and the lid. Usually, at least one opening is provided in all, and, as for one side, another 
side is further used by the case as a suction opening as a filtrate exit as a blood inlet. A suction 
opening can also be established independently. When an electrode holder provides a lid in the 
side with a quadrangle, both a blood inlet and a filtrate exit can be established in a main part. 
[0029]The chamber houses in which a super-thin fiber aggregate or a three-dimensional porous 
body is accommodated, and the fine porous membrane chamber houses in which fine porous 
membrane is accommodated are formed in the holder body, and fine porous membrane chamber 
houses are formed more greatly than chamber houses, such as a super-thin fiber aggregate. 
Even if the size of fine porous membrane chamber houses has the whole blood which flowed in 
through the wall surface of chamber houses in chamber houses, such as a super-thin fiber 
aggregate, only the size which can arrange the fine porous membrane of only the size which can 
carry out filtration recovery only of the plasma is required for it. 

[0030]The super-thin fiber aggregate accommodated in chamber houses, such as a super-thin 
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fiber aggregate, or a three-dimensional porous body, The filling work to those chamber houses is 
simple, and since edge parts, such as a super-thin fiber aggregate, are not compressed, it is 
preferred that the path is smaller than the path of a storage room, but since a surroundings lump 
of blood will increase if it becomes small too much, it is not desirable. That is, a thing small about 
0.05 mm is more preferred from about 0.005 mm than from the path of chamber houses, such as 
a super-thin fiber aggregate, and it is more preferred that it is small about 0.02 mm from about 
0.01 mm. 

[0031] Although fine porous membrane is accommodated in fine porous membrane chamber 
houses, it is formed smaller than fine porous membrane chamber houses, and it is required to be 
larger than chamber houses, such as a super-thin fiber aggregate. As for the size of this fine 
porous membrane, it is preferred that it is larger than chamber houses, such as a super-thin 
fiber aggregate, about 0.01 mm or more, and its thing large about 0.2 mm or more is more 
preferred. That edge part will be laid in fine porous membrane chamber houses by fine porous 
membrane, as for the length (radial direction) of the edge part in contact with these fine porous 
membrane chamber houses, about 0.05 mm or more is preferred, and more than its about [ 0.1 ] 
mm is more preferred. 

[0032]The capacity of storage rooms, such as a super-thin fiber aggregate, needs to be larger 
than a product, when [ whole ] the dryness and the sample (whole blood) of the charge of a filter 
medium which should be stored are absorbed and it swells. To the whole charge product of a 
filter medium, if the capacity of a stowage is small, filtration will not advance efficiently or will 
cause hemolysis. Although the ratio to the whole time product of desiccation of the charge of a 
filter medium of the capacity of a stowage is based also on the grade of swelling of the charge of 
a filter medium, they are 101% - 400% of usually 120% - 140% still more preferably 1 10% - 150% 
preferably. Although it specifically becomes settled in a relation with the initial complement of 
plasma or a blood serum, about 0.5-2.5 ml is usually about 0.6-2.2 ml. 

[0033]It is preferred between volumetric filtration material and the wall surface of a stowage to 
be constituted so that the channel which does not go via volumetric filtration material may not 
be made, when whole blood is attracted. However, it is convenient even if the corpuscle of the 
grade which can be stopped by fine porous membrane leaks. 

[0034] Except for the filtrate exit where a filter will be used also as these blood inlets and suction 
openings if a lid is attached to the above-mentioned main part, the whole becomes airtight 
structure. 

[0035]The material of an electrode holder has a preferred plastic. For example, transparent or 
opaque resin, such as polymethacrylic acid ester, polyethylene, polypropylene, polyester, nylon, 
and polycarbonate, is used. 

[0036]The means of attachment of the above-mentioned main part and a lid are good by any 
means, such as junction, weld, etc. which used adhesives. Under the present circumstances, 
which periphery of the above-mentioned main part and a lid may be located inside, or may be in 
a comparison state. The above-mentioned main part and a lid can also be made into the 
structure which can perform assembly decomposition by the screw or other means. 
[003 7] Although there is no restriction in particular in the shape of a blood filtration material, it is 
desirable to suppose that it is circular so that easily [ manufacture ]. Under the present 
circumstances, a diameter of circle can a little be enlarged from the inside diameter of a holder 
body, and it can prevent plasma leaking from the side of the charge of a filter medium. Since the 
cutting loss of the blood filtration material produced on the other hand when using the 
quadrangle is lost, it is desirable. 

[0038]A filtrate receiver tank receives the plasma and the blood serum which are the filtrate 
breathed out from a filtrate exit, and, moreover, the filtrate exit is arranged above the oil level of 
a filtrate receiver tank. A filtrate exit may be a pipe etc. which may be formed in the upper part 
of the side attachment wall of this receiver tank, or stand up in a receiver tank. As long as the 
shape of a filtrate receiver tank does not have other factors, for example, a relation with the 
suction position of the test sample for chemical analysis from there, the relation, a hemofiltration 
room, and a situation that is special although it is provided arbitrarily and also is considered as 
various shape in consideration of a relation with parts, etc., a cylindrical shape, a rectangle, etc. 
may be sufficient as it. A flat bottom, mortar-like, a round bottom, etc. may be sufficient as the 
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bottom. As for the capacity of a receiver tank, in preparation of the sample for dry analysis, 
about 3-12 mm and the breadth of a 100-900microl grade, a 200-600micro of usual I grade, and 
the depth are about 5(diameter or neighborhood)-! 1 -mm things. As for the position of the 
filtrate exit in a receiver tank, the margo inferior of this exit is usually located up about 1 -2 mm 
about 0.5-5 mm from the design oil level of a receiver tank. Although the amount of filtrate 
changes with the hematocrit value of blood, this design oil level is an oil level when the blood 
whose hematocrit value is 20 to 60% is filtered. This filtrate receiver tank may be an electrode 
holder and one, or may be a different body. 

[0039]When supplying whole blood right-angled to the nonwoven fabric of super-thin textiles, 
etc., the electrode holder indicated in JP,9-19691 1,A, a 10-185780 gazette, a 10-227788 
gazette, a 1 0-227789 gazette, etc. can be used, for example. If the tub which receives plasma 
which is indicated to JP,10-185780,A, and which was filtered is used as a dismountable filtration 
cartridge, it is applicable to various automatic analyzers as it is by devising the gestalt of a tub. 
[0040]With the enlarged container, the diameter of the accommodation portion of the polysulfone 
membrane indicated in the conventional Example 1 . Prehension of the corpuscle which leaks to 
fine porous membrane becomes certain, the quantity of the filtration plasma obtained eventually 
increases in the container which formed the prevention-of-backflow mechanism of the filtered 
plasma which was indicated in the Examples 2 and 3, and it is advantageous. 
[0041]This invention persons produced the situation whose quantity of the filtrate which is 
plasma and a blood serum decreases unusually in the hemofiltration unit which provided the 
plasma receiver tank developed previously, the inside which repeats the filtration experiment 
although it thought that this invention persons were based on physical properties, such as a 
hematocrit value etc. of the blood which has this filtered at the beginning, — meeting — he 
noticed what cannot be said. Then, as a result of this invention persons' advancing examination 
further, some filtrate was pulled back to the hemofiltration interior of a room by the unexpected 
thing from the filtrate exit immediately after the end of hemofiltration, and it found out that this 
served as a cause of filtrate reduction. 

[0042]Then, it found out that it was effective to remove the opposed face near a filtrate exit, or 
for the distance between opposed faces to be 1 mm or more as the measure, to carry out 
flattening of the surface near a filtrate exit, or to form by the small substance of surface energy. 
[0043]The opposed face near an exit may be a field which exhibits the function to hold the 
filtrate which flows out of a filtrate exit from both sides, and one side or both besides a parallel 
surface may be a concave surface, a convex, etc. Such an opposed face is formed between the 
screens provided in both sides in order to prevent scattering to the side of filtrate from for 
example, a filtrate exit, and between the eaves and the margo inferior of a filtrate exit which are 
provided in order to prevent the jet to the upper part of filtrate. In this invention, this opposed 
face is removed as much as possible. Partial withdrawal of this withdrawal packing length besides 
the whole and width is also included. When it cannot remove, by the distance between opposed 
faces being 1 mm or more preferably 0.8 mm or more, the liquid holdout by an opposed face is 
reduced and the problem of filtrate pull back can be solved. The opposed face of this distance is 
the shortest distance at the time of a convex or a concave surface. 

[0044]In order to make the surface near a filtrate exit into a flat face, it is attained by finishing 
the surface of the forming mold which produces a hemofiltration machine, for example by general 
grinding polishing work. 

[0045]When forming the surface near a filtrate exit by the small substance of surface energy, 
water-repellent resin can be used for this substance. As an example of water-repellent resin, 
fluorine system resin, silicon system resin, polyethylene, What carried out silicon denaturation of 
the various thermosetting resin, such as what carried out silicon denaturation of the various 
thermoplastics, such as ABS plastics, nylon, an acrylic resin, and polycarbonate, phenol resin, 
melamine resin, an epoxy resin, and urethane resin, can be mentioned. The small substance of 
surface energy may be applied to the surface. Water repellent, for example, silicone oil, fluorine 
copolymer system water repellent, etc. can be used for this substance. 

[0046]The range which makes the surface flat or is formed by the small substance of surface 
energy is between the oiHevel top of a filtrate receiver tank, and a filtrate exit. It may be this 
total range and may be that part. When a part, it is preferred to form between a filtrate side and 
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filtrate exits 0.2 mm or more in width, so that it may interrupt at 1 mm or more preferably. As for 
the width of a lengthwise direction, it is preferred to use more than breadth of a filtrate exit. 
[0047]When supplying whole blood in parallel with the surfaces, such as a nonwoven fabric, the 
container of the gestalt indicated in JP,9-143081,A, a 10-211277 gazette, etc. can be used. 
[0048]In order to promote filtration, it is preferred to establish a pressure differential and all of 
suction from the application of pressure from a whole blood supply side and a filtrate outlet side 
can be used. Although regularity may be sufficient as a pressure differential, since blinding of the 
charge of a filter medium arises with advance of filtration, it is preferred to make it change with 
advance of filtration. When filtering blood using a super-thin fiber aggregate etc., blood to be 
filtered keeps the pressure differential of a filtrate outlet side concrete in layers, such as a 
super-thin fiber aggregate, the blood inlet side for at least 5 seconds after contact at 50 or less 
mmHg, The pressure differential of a filtrate outlet side is set [ be / it / under / hemofiltration / 
leading ] to 200 or less mmHg at the maximum the blood inlet side. 

[0049] Although the pressure differential in this 1st step is 50 or less mmHg, it is 30 or less 
mmHg preferably, and it is also good to develop blood automatically. On the other hand, although 
retention time is more than for 5 seconds, it is more than for 1 0 seconds preferably. 
[0050]the amount of supply of blood — the volume of a blood filtration material — about 2 to 4 
times is preferably suitable about 1 .2 to 5 times — the volume of a super-thin fiber aggregate 
etc. — the — about 1.2 to 2 times is preferably suitable about 1.2 to 3 times. 
[0051]Step [ 1st ] after the above promotes hemofiltration by application of pressure from the 
suction and/or blood inlet side from a filtrate outlet side. This ** and a decompressing means 
have a simple method of using peri SUTARU or a syringe. It is characterized [ of this invention / 
2nd ] by a pressure differential setting to 200 or less mmHg at the maximum in that case. This 
maximum-pressure difference is 1 70 or less mmHg preferably, and is especially suppressed to 
1 50 or less mmHg preferably. Since time is taken, it becomes less practical, although there may 
not be any minimum in particular of a pressure differential and it may be late. It is preferred that 
a pressure differential exceeds SOmmHg preferably at least 30 mmHg at this point. The distance 
to which the piston in the case of using a syringe is moved is good to make it the mobile product 
of a piston be about 2 to 5 times of the volume of the charge of a filter medium. About 20-100 

ml/min is [ about 1-500 ml/min of 1 cm 2 hits ] preferably suitable for movement speed. 
[0052] By the way, blood has big variation in a hematocrit value, and changes filtration resistance 
(climbing speed of the pressure differential accompanying pressurization and decompression) by 
it. That is, when ** and decompression are applied with constant speed, in blood with a big 
hematocrit value, a pressure differential goes up rapidly, and before the initial complement of 
plasma or a blood serum is obtained, the hematocrasia by the rapid fall of the filtration velocity 
by blinding of the charge of a filter medium or addition of a great pressure differential will be 
produced. On the other hand, in blood with a small hematocrit value, filtration velocity is too 
large and produces a corpuscle break through. Then, it is desirable to draw in and/or pressurize 
with a fixed speed pattern after supplying blood to a filter layer, to pursue aging of the pressure 
differential of a filtrate outlet side the blood inlet side, to presume the hematocrit value of blood 
to be filtered from the pressure differential concerned, and to actjust subsequent suction and/or 
ram speed. As for the speed pattern of the above-mentioned regularity, although constant speed 
may usually be sufficient as it, if the same speed pattern is adopted, it is good not to be 
constant speed. Since suction corresponding to a hematocrit value and/or adjustment of ram 
speed tend to cause hemolysis when a hematocrit is high blood, they keep small the rate of 
change of suction or application of pressure, and make the maximum decompression degree low 
(time which filtration takes is lengthened). What is necessary is just to carry out short time 
processing of it by high suction or application of pressure relatively in the blood of a low 
hematocrit, since it is also easy to filter hemolysis that it is hard to happen. 
[0053]Specifically, the following methods are mentioned. The optimal pattern of suction force 
and suction time is beforehand decided using the whole blood sample from which a hematocrit 
value differs. Since a hematocrit value is not known when filtering a actual sample, suction is 
started by the suction pattern set up in standard blood (for example, 45% of hematocrit value). 
The hematocrit value of a sample is presumed from the difference of the change and the 
reference value of filtration pressure accompanying advance of subsequent filtration, and it 
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filters, acjjusting suction force and suction time so that the suction conditions corresponding to 
the beforehand fixed optimum pattern may be suited. 

[0054]It cannot be overemphasized that it can adjust similarly in filtration by application of 

pressure. 

[0055] 

[Example]The hemofiltration machine which is one example of example 1 this invention is shown 
in drawing 1 - 3. It is a bottom view of a lid where drawing of longitudinal section in the state 
where drawing 1 assembled the hemofiltration machine, and drawing 2 constitute the top view, 
and drawing 3 constitutes a hemofiltration machine. 

[0056]This hemofiltration machine has the electrode holder 1 , as shown in drawing 1 , and this 
electrode holder 1 consists of the holder body 10 and the lid 20 by which adhesion immobilization 
was carried out in that upper part. 

[0057]This holder body 10 is what was formed by high-impact-polystyrene resin, While the 
super-thin fiber aggregate storage room 1 1 in which the nonwoven fabric 31 of the super-thin 
textiles which constitute a blood filtration material is accommodated is formed, In the upper part 
of this super-thin fiber aggregate storage room 11, the fine porous membrane storage room 12 in 
which the polysulfone porous membrane 32 as fine porous membrane which constitutes a blood 
filtration material is accommodated is formed. In this fine porous membrane storage room 12, in 
the lower end, the step 1 9 of the larger path than the super-thin fiber aggregate storage room 
1 1 is formed. 

It is accommodated where the polysulfone porous membrane 32 is laid in this step 19. 
The inclined part 13 which rose aslant is formed in the upper part from the periphery edge of 
this step 1 9, and the flange 14 is formed in the method of outside from the upper limb of the 
inclined part 13. 

[0058]On the other hand, from the periphery, the super-thin fiber aggregate placing part 15 is 
formed a little inside, the shallow funnel shape disk part 1 6 is connected from there, and the 
nozzle shape blood inlet 1 7 is caudad installed in the pars basilaris ossis occipitalis of the holder 
body 10 from the center of this funnel shape disk part 16. This nozzle shape blood inlet 17 is 
equipped with a suction nozzle (not shown) in the case of hemofiltration. The above-mentioned 
super-thin fiber aggregate placing part 15 is functioning also as a spacer which makes the 
undersurface of the nonwoven fabric 31 of super-thin textiles isolate from the funnel shape disk 
part 16 of the holder body 10, and forms the space 18. 

[0059]The filtrate receiver tank 40 for the lid 20 to store from the outside the outer wall 21 , the 
wall 22, and filtrate which carried out cylindrical shape of the concentric circle is formed. The 
overflow liquid receiver tank 50 is formed between the wall 22 and the filtrate receiver tank 40. 
Said outer wall 21 is formed in the tapered shape which spreads outside as it goes upwards. 
The outer diameter of the angle of inclination of this outer wall 21 is the same as the inside 
diameter of the inclined part 13 identically to the angle of inclination of said inclined part 13. 
That is, the outer wall 21 fits into the inclined part 13 by an adhesion condition. The flange 24 
which projects in the method of outside was formed in the edge part of the outer wall 21 , and 
this flange 24 has pasted up by the flange 14 and ultrasonic wave of the holder body 10. As 
shown in drawing 3, in the stage before adhesion, the rib 25 is formed in the bottom (the flange 
1 4 and the field to paste up) of this flange 24 so that it can paste up, where it collected 
ultrasonic energies there at the time of adhesion and fluid-tight nature is fully secured (in 
addition, after adhesion is carrying out melting disappearance). 

[0060] As shown in drawing 3, 1 2 projections 26 are formed in the bottom of the lid 20 at the 
interval with an equivalent abbreviation. 

The polysulfone porous membrane 32 is prevented from sticking by this projection 26. 

[0061]Between the wall 22 of the lid 20, and the filtrate receiver tank 40, the chimney-like 
filtrate passage 27 penetrates the lid 20, and protrudes up. 

The eaves 28 which prevent jet of plasma above this filtrate passage 27 are formed horizontally. 

These eaves 28 are carrying out shape which combined the semicircle of two size. 

The inside semicircle is in agreement with the outer wall of the filtrate passage 27. 

As for the upper bed inner part of the filtrate passage 27, the filtrate exit 29 which became 
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slanting in the filtrate receiver tank 40 direction is formed, and filtrate has become that it seems 
that it flows in easily in the filtrate receiver tank 40 like. This filtrate exit 29 is carrying out 
shape where side shape made the approximately long ellipse half-segmented. The screen 23 
which prevents scattering of filtrate is formed in both sides from the filtrate exit 29 to the upper 
limb of the filtrate receiver tank 40. 

[0062]In the above hemofiltration machines, the diameter of the super-thin fiber aggregate 
storage room 11 20.1 mm, The depth of 5.9 mm, and 23.0 mm in diameter in the lower end of the 
fine porous membrane storage room 12. 22.5 mm in diameter in an end same as the above, the 
depth of 2.10 mm, and 20.98 mm in diameter of the peripheral face lower end of the outer wall 
21. They are 20.9 mm in diameter of six sheets and the polysulfone porous membrane 32, and 
1 50 micrometers in the thickness about a thing (2 mm in height from the undersurface to the 
flange 24, 15.0 mm in inside diameter of the wall 22, 7.5 mm in inside diameter of the filtrate 
receiver tank 40, 20.0 mm in diameter of the super-thin fiber nonwoven fabric 31, and the 0.91 
mm in thickness). 1.3 mm long, the side of 1.2 mm, 1 mm in thickness of eaves, and the interval 
(distance of an opposed face) between both the screens 23 and 23 of the filtrate exit 29 are 2 
mm. 

[0063]As the hemofiltration machine of example 2 Example 1 was shown in drawing 4, both the 
screens 23 were removed and the portion to the upper limb of the filtrate receiver tank 40 was 
further ****(ed) for the side attachment wall of the filtrate passage 27. Furthermore, the 
thickness of eaves was changed into 0.5 mm from 1 mm. As a result, the filtrate exit was 3.0 mm 
long and 1.2 mm wide. The filtrate receiver tank in this case becomes with inner 7.8 mm in 
diameter, and a 7.6-mm-high size. 

[0064] A proper quantity of Torre silicone compounds (SH1 11) were applied on the outskirts of 
(29) exits of the lid of example 3 Example 1 . 

[0065]The hemofiltration machine shown in example 4 drawing 5 - 7 was produced. This filter 
consists of the holder body 60, the lid 70, and the plasma receiver tank 80, as shown in drawing 
5 which is drawing of longitudinal section in the state where it assembled. 

[0066]The flange 63 formed in the method of outside from the chamber houses 61 and the upper 
limb of the blood filtration material 30 is formed in the holder body 60. On the other hand, a step 
is provided a little in the pars basilaris ossis occipitalis of the holder body 60 inside from a 
periphery, the shallow funnel shape disk parts 62 are formed successively from there, and the 
nozzle shape blood supply mouth 64 is caudad installed from the center. The above-mentioned 
step is operated as the spacer 66 which makes the undersurface of the blood filtration material 
60 isolate from the funnel shape disk part 62 of the holder body 60, and forms the space 65. The 
flap 67 is formed in the base of the blood supply mouth 64 at the methods of four as shown in 
drawing 5 and drawing .7. This flap is held by inserting in the sample tubing (not shown) which put 
in blood. 

[0067]As for the bottom of the lid 70, four steps of stages 71 of concentric circle shape are 
formed toward a center, a center is dented and this forms upper space. Formed protruding of 
five projections 75 is caudad carried out in this center of the bottom as a means to prevent 
adhesion of a blood filtration material, the shape of an eye of a die of 5. The chimney-like plasma 
passage 74 penetrates the lid 70 in the center of the lid 70, and the pars intermedia of a 
periphery, and protrudes on them up. Formed protruding of the short pipe-like fitting wall 72 is 
carried out to the lid 70 on the same axle by the minor axis in the upper part from the lid 70 
which inserts the plasma receiver tank 80 in the upper surface of the lid 70. The flange 73 which 
projects in the method of outside is formed in the edge part of the lid 70, and this flange 73 
pastes up by the flange 63 and ultrasonic wave of a holder body. The rib (not shown) is formed in 
the field which is joined to the flange 63 of the holder body of the flange 73. It is made to paste 
up, where it collected ultrasonic energies there on the occasion of adhesion and fluid-tight 
nature is fully secured. 

[0068]Outer diameters are the fitting wall 72 of the lid 70, and of approximately the same 
diameter, and the plasma receiver tank 80 makes a little smaller than the inside diameter of the 
fitting wall 72 the pars basilaris ossis occipitalis 82 which forms the step 81 on the way and is 
inserted in the fitting wall 72. Formed protruding of the plasma passage outer case 83 inserted in 
the part corresponding to the plasma passage 74 of the lid 70 of the plasma receiver tank 80 
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bottom at the plasma passage 74 is carried out to the upper part. This outer case 83 is carrying 
out the shape of **** dropping ****** for both sides, and the eaves 84 which prevent jet of 
plasma have pushed out horizontally in that crowning. These eaves 84 are carrying out shape 
which had the semicircle of two size put together as shown in drawing 6, the semicircle by the 
side of a peripheral wall coincides them with the outer wall of the outer case 83, and the 
semicircle by the side of a center is coinciding them with the extension wire of a plasma passage 
peripheral face. In order to secure the depth of plasma, the bridge wall 85 which reaches the 
peripheral wall surface of the plasma receiver tank 80 is formed in the side part of the outer 
case 83. The upper bed of the plasma receiver tank 80 is opened wide, and this serves as the 
suction opening 86. 

[0069]The hemofiltration unit shown in example 5 drawing 8 - 13 was produced. This filtration 
unit consists of the holder body 90 and the lid 100, as shown in drawing 8 which is drawing of 
longitudinal section in the state where it assembled. 

[0070]The holder body 90 is carrying out two steps of cylindrical shape which the whole 
becomes from a narrow diameter portion and a major diameter, the upper part turns into a 
terminal area to the plasma receiver tank 92 and suction side, and the lower part has become 
the chamber houses 91 of the blood filtration material 30. The inside diameter of the lower part 
which forms the chamber houses 91 is 19.5 mm, and the depth is 10 mm. Since the lid upper part 
is inserted in a height of 3 mm of them, the height of the chamber houses 91 is set to 7 mm. The 
flange 93 for connecting the lower end of the holder body 90 with the lid 100 is formed in the 
method of outside. **** of drawing 8 of the top panel of the chamber houses 91 — the entrance 
of the plasma passage 94 is established a little in inner direction slippage, a top panel is formed 
in the shallow reverse funnel shape which inclines toward this entrance, and this has become the 
upper space 95. The difference of elevation of a top panel edge part and a plasma vestibule is 1 
mm. As shown in drawing 10, 12 projections 95 which prevent adhesion of a blood filtration 
material arrange a lower end with a top panel, and it is arranged in the shape of a lattice at equal 
intervals. Each projection 95 is cylindrical, and a point angle part is ****(ed) by tapered shape 
and it has become a tapered surface. 

[0071]The Deguchi upper part of the plasma passage 94 has prevented the jet to the upper part 
of the plasma which the eaves 97 are formed in a half, and the undersurface of these eaves is 
formed circularly, and flows out. The plasma receiver tank 92 forms the side attachment wall 98 
of two sheets in the cylindrical holder body 90 in parallel across plasma path exits, and depth 
sufficient also with a little plasma is made to be obtained. The upper bed of the holder body 90 is 
opened wide, and this is connected to an analyzer (not shown) and it serves as the suction 
opening 99. The edge part of the suction opening 99 is rounded off in order to make fluid-tight 
nature after connection a positive thing. 

[0072]The lid 100 consists of the central shallow funnel shape disk part 101, the short pipe 102 
formed in the periphery, the flange 103 formed in the lower end periphery toward the method of 
outside, and the nozzle shape blood supply mouth 1 04 which extends caudad from the center of 
the disk part 101. As for the diameter of the disk part 101, the outer diameter of 4.5 mm and the 
flange 103 of 1 mm of differences of elevation of 17 mm and the funnel shape part upper and 
lower sides of those and the height of the short pipe part 102 is 28 mm. It is made to function as 
the spacer 106 which makes the undersurface of the blood filtration material 30 isolate the 
protruding edge of the upper part for the connecting location to the short pipe part 1 02 of the 
disk part 101 from the funnel shape disk part 101 upper surface of a lid as the bottom of 1 mm 
from the upper limb of the short pipe part 102, and forms the lower space 105. The rib 107 is 
formed in the field which is joined to the upper surface 93 of the flange 103, i.e., the flange of the 
holder body 90. When this rib 107 carries out weld junction of the up-and-down flanges 93 and 
103 ultrasonically, it collects ultrasonic energies and enables it to secure the fluid-tight nature of 
jointing enough. 

[0073]Six super-thin fiber nonwoven fabrics pierced to the above-mentioned blood filtration 
material chamber houses 91 19.7 mm in diameter disc-like were stored in piles. The nonwoven 
fabric was pressed fit in the bottom of the chamber houses 91 by the power of about 80 g. The 
porous membrane made from polysulfone (made by Fuji Photo Film) was carried on it. The grade 
which touches mutually lightly may be sufficient as each filtration membrane. 



http://www4.ipdl.inpit.go jp/cgi-bin/tran_web_cgi_ejje?atw_u=http%3 A%2F%2Fww... 20 1 0/0 1 /06 



JP,2000- 180444, A [DETAILED DESCRIPTION] 



10/10 ^— v 



[0074]In this way, the hemofiltration machine was completed. 
[0075] 

[Effect of the Invention]By using the hemofiltration machine of this invention, the plasma which 
uses a blood filtration material effectively and does not have corpuscle mixing with small blood 
volume is certainly acquirable. 



[Translation done.] 
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I 2mmSl ffiffitt(ffif££fcj*i2)5-l 1 mmM 
tf>t>coT*>£ 0 S«¥lc*5if^^ia^WP<o{^(SliKmP 
OT»a*SW<0&atiKffi J; 0 0 . 5-5 mmgffi, 
l-2mmSffi±*<cataLrt>^o ffiia?ffifi:«4A*SO 

y y hffiri*2 0-6 0%Ojfiifi££»iaLrt:£ JOffi 

[0 0 3 9] ±lfl^ffijte«^<0^®^^(C^LTiffft(C 
•MM-SatelCtt, , #IW¥9 - 1 9 6 9 1 19 

|fi]10-1 8 5 7 80 9^ffi. 1 0-2 2 7 7 
8 8 9^«K f^lO-2 2 7 7 8 9 ^&«5?lCg5i|£$*L 
fc^/^-^rffiffit £ ^ ktfXZZ. #Wl0-l8 

s 7 8 o^ffl(caett^nri^<fca^. atia^n^ifc 

m*&V Z>m%W) fr^mmm*- h y yi^kirti 

[oo4o] mz s vt&<nni&mi\zfc®,£titznii) * 
^?Ltt8S*T^r < z>ikm<nmmmmk & , his 

P12, 3^^«^nfc^iSSix/ti&»OiSfr^fKih^ 
[004 1] «W*^^[c|ffl«L^ifii«SWSraa:it 
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[0 0 4 2] *r-C\ ^r^»i:Lr, «iai£ttiPtti£ 

[oo43] mpftfio^ffiirttffliajsttiP^^sfEai 

ffi£ti±±{*<7> I J^S S ^«@* o tf> £ ^OgR#lftSk£ t ^ 
**x*e ta*-C#^l>®^^fl»^lEBflOffiBISrO. 8 
mrnJ^Jl, L < I* 1 mm^±irt-5 C i: iZ X *) ttfa 

[004 5] »flB«RmPWitt^*ffit*ffi3i*^^-o 

««S«fttt«r«B«:S/ y >"£t£ Lfc t o«PSr*if 6 Z 

[0 0 4 6] 4?ifi£r3|£ffilc U *>5l^*ffi3i^^ 
v **flt -CJ»ijl-r*(BIB«±«ia«gMf<ottB5± t « 

iaiffimpof«i-c^5 0 cco±«iBB-c*>ort j;< , 

flJcttlPOfW&ifSO. 2mmJ»±. t < 11 1 mraW 
ttttiBKttt p <DtB(®a± tt5rtW*L^ 0 

[0047] ±fk^Tm^<r>mm\z^Ln\zmi^-t z® 

ftmW- 9- 1 4 3 0 8 1 Is] 1 0 - 2 1 

1 2 7 7^«WcE**nfc»«^*»«rfflv^«c t 

[0 0 4 8] Jt»*«iB+Sfcafrteli, ^^^^8ftit5 
:iW*K, ^iLfKHtt«IA«&«>J!MS, iSiSi&ffl H{R"J 
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1 1 5»BflJiik^APmji:ja^}ffiUiP{HlJ<oj[H*iS 
Sr5 0mmHg6(Tl:R^ ifiL?Ki«ia*S:ii UTihttA 
P«lttia«lHPflll«)ffi*a«r»*"Cb 2 0 OmmH g 

[0 0 4 9] Z<0*l«HrlC*Jlt5ffiASSli5 OmmH 
g»Ttfc§?5\ »$L<li3 0mmHg^TT'*)D, 

[00 50] lfiL*fiO*if&ffl{iifiLjffi{Sia»^<D^flSO 1 . 
2-5^Sffi, »*L<tt2-4»a«*«iiat?*>9, 
«»Wt«^»«©««tttt«) 1 . 2-~3fflFS« % » 

[0 0 5 1 ] ±2e^l®P»^«±i!8i@?smP»^coKai 
*rfJ£iSi-5o wCOAD, ^ffi^iBm^y *^/^fc5^si>' 
20 JB:^:r*t2 0 0mmHgJ^Tt-rer^S:*«Wcom2 
r«)»*ffi*«H:jaF*L<ttl 7 0mm 
HgftTtfc^ «FlC«F*L<*il 5 OmrnHg^TlC 

/E^^Sig:(£t? 3 OmmHg, »* L < *i 5 0 mmH g 

^Sgigttjsfo^gfo 2-5 »a«Jw*5 J: 5 \c-r*><Dfr 
&9hmetlZl cm^9 l-500ml /mini 
30 ffi, KI12 0~ 1 0 Om I /m \ nSffijWgSj-e 

[0 0 5 2] C^>-e, ifiLffiJl-^^ b*9y bi&\^±$ 
tl*% ^ y ^ hfiScO/h^/j:ifiifffi"C(iffi 

jiadjs l r ife?SA p {ru t mi®&m p w^je* i^s^ 

tf-jEaft-c<c< t hXi\ ^ V y bffi.\z*tfc-f 
50 v^fiApffco^Mt:^^/bS<(^*>, ^oft*r«ffiflf«rte< 
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[0 0 5 31 MTnXm&mfbfrZo 
5\m$<»fkmte'<*->'*^*>®:#>Xte< 9 3£Kltf>«S#: 
Wtfttefhifc (Wa.tf'^-r VP V y hffl[4 5%) T*ga;j£L 

[0 0 5 4] Alli3E(Cj:^^ia<C*5V>Ttl^«<C^-Cir 
[0 0 5 5] 

[oo5 6] ^jfo^iSiasste. ia nc7jt-r«t * 

*<^±^&«H5££*l*:SH*2 0 tH4otv^ 

[0057] r<o*/uy— 1 oii^-r h# 

j5S*7Ltt««HR^ 1 2 7WfM3*x-ci>£o :«^it4 

1 9lc#y x/u*>#?U4)8S3 2^«t®$ttfc«S-ei|K 

AicSc^.b*«ofcMH»«i 3^/££*i,-c:fc<?, flfr&Sfl 
1 3oJ:»^p)»*i:7 7>^ 1 4«Sntt^ P 

[0 0 5 8] OO&SlHCIi, JSij* 40 

^6?*V^a- h^RKSftl 6^ig^$iX, ;©n-« 
RSSI51 6co^^^T*i-/Xyu^i&L?ffiAn 1 7 3*S£ 

mumnk&fttitmm 1 su, «e»iift^<o^^3 1 or 

ffij^.lwuy-^:^ 1 0«0p— h#R««H 6 7i^|ffi8t$ 
[0 0 5 9] £<#2 0f±, *HWa»ib, ^DR^RfR#t4r 50 
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Lfc*MS2 K AI2 2&U^ffliaiK4rRtfa-r5^^<Oje 

igffiSffl4 o^fijcdttrv^So rt!£2 2 

JKSW4 0coB«j(C^«ttjffiSfl|5 0«^Tl^ o 
M£*S2 1I*. ±X^rf<{zVt<oXftm^m&Z>T- 

fflf4^1 3<c^#t(S-e«^-5J:5^^ort^ 0 £ 

ar-e*«j:5ic. y ^2 5#mshrt'« & 

[0 0 6 0] s8<£2 OOjEBKwtt, O 3 (OttJ- J; 

9, rco35ig2 6<cj;r>, ^!l^/^vMttK3 2^ 

[006 1] mt*2 0<Dftm2 2ti&i®mg:W4 0t(O 

mat, M9*ik<nu&mm®f& 2 7^21*2 o^Kisur 

Ji. ifiL^<0PftUl*pfliJ:-r5ia2 8*s*^*lR»c«*Sn 
Tt^ A Cco/aB2 8li. *:/h2oO^R^#fl^^-ti:^ 

mizzLx***). ftm<o*w&m®mmK2 7<o^mt 

ii> iStiareS«l4 0*r&i^4i6t-^ofcffiiS^aip 2 9 

tmj&zti, m]&mt)mmm s §:m4 oto\zmm\z.mi\L 

^<iBS*fflS«tRSr^'iSi|^Lfc^^L-CV^. Mi&m 

tbp 2 9^^>j«iia?ffig:«4 oo±^^*cwjiij«cjigia®o 

[0 0 6 2] tJl±Oj: 9/jil£lLffiffllil§SSl^V^T. 

m»mmM^»^A 1 1 oia:mii2 0. 1 mm, mm 

S5. 9 mm, «S#7LttlSiR^M 1 2 <Z>TSS<C;fctt 5@: 
S23. 0mm, RtJJJ&tCtett ^iS^ 2 2 . 5 mm, I^J 
8&3 2. I 0 mm, ^SS2 1 ^^laffijT^OjSS 2 0 . 

9 8mm, ffl"Fiffi^<b 7 v >\S 2 4 ^ -CcoK £ 2 mm, 
rtSS2 2c0^fl 1 5. 0mm, }6i®fKSffif4 

7. 5mm, flB*ffl«^^«SflT3 1 <DB&2 0. 0mm, 
(rI^^O. 9 1 mm<DfccD£r6tfc, ^/w^V#?Lf± 
K3 2(DSlS2 0. 9mm, fel/?$ 1 5 0 $i mX&>Z> a 

ffiiSffittlP 2 91*8*1. 3 mm, ffi 1 . 2 mm, l£ 
<0J££lmm, (S)»r^2 3, 2 3 IHJcD|H]W3 (^tf6)ffiO«g 
Bl) Ii2mmt'^{) 0 

[006 3] nt&&] 2 

i 0>ihiKSilBU^i *xm4 iZTfk-i'^ o ic, p»/ 
:&2 3&fte£u £btzmi&w®&2 7<D®m&mmm 
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^lmm^O. 5mmlCflL^ SgiSifc 
fflPlS8*3. Omm, 2mmilt Z<O®&0> 

i8iaffiS«<i, rtfig7. 8mm, S5<*7. 6mniO+ 

[00 6 4 J 3StfeG»j3 

mmmmmtto (29) mpffliaich-u- ->y=i- 

>ri K (SHI 1 1) £jSffi&:*Lfco 

[0 0 6 5] nfa&l4 

-#f*6 0 tS*7 0 tlfiL»S«8 0^&fto-CV^«. 

[0 0 6 6] ^^^~*«:6 0U<*lfiLfKffiiia*r^3 OCO 
J&§£6 1 <b^O±^ib^*<C^*iXfc77V^6 
3«fitc$nt^5o — ;tvu^— #«=6 0<OJ&g&K 

ifni£tfW6P 6 4 tm&iSftX^Zo ±ffioJ&SIHiifa^a8 
0OTflD**^-##6 OOD- h#R«&fl 
6 2^lft|$£-ti:"C£lffl6 5S:Mt5^t-*6 6 
.5: LT^£-£-CV*£o El5&t«3 7[£^£n-C^5 J: 20 
5tClfiLfK«jteP 6 4<D|£S|Slc:|t4^<C7^ .y^6 7 

[0 0 6 7] St#7 0(DJ^Ba<i+^rtf)^orf&l^R« 
co&7 1 ^4®»/a$ttT**^pjj^.- z^JzSBSPflSr 

<o*mma*Mmvt<D£iLmmft 1 4 7 0 £Si§ l 30 

Ti^lC^S&^tt-O^o &<fc7 0<O±g5lC<Slk5&gW 

8 0«rKA-r^2g»7 0 J:«?«S-CM i ff«co^gg7 2 

^as*7oi:f5iita-c±*<c^tti^^tLri^ <> m&7 

0<O^»65JC«^*(C^Ui'r^7 7>'v?7 3^fig$ 
affJft-CafiKPSiXi, 77>i?7 3(0*;^-**(D7 

[0 0 6 8] ftm^tS 8 0 7 0 (Df&^m 7 

2b&mm'Ch'9, &+M&8B8 i &mixm&m7 2 

^&A£4x3!fiEaiS8 2SrtR^Sg7 2 OrtfS i tHM»/h£ 
<IW. MlSfflfS Oj&Sn<D2Stt:7 0to«!ii*&7 
4 (c^-r^Wffilciiifiittaiffi 7 4 (ctStlR^n^ifii^iffi 
RtfM$8 3^±*l^35ai^fiKStfC^5c rco^ffl8 3 

«^fitUiSrPfl±-r 8 4 ^Tk^ftlCi** 9 ttj LtP 
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«C^-r^ffc«)§|8 5^fiKS*tT^5o lftL«lS«8 0(D 
[0 0 6 9] ^5S0*J5 

08-1 zkc^tm$m*-~v h^f^KLfc. :o« 
M*»^i:T^iicoef»fffiig-c*>5ia8ic^ 

So 

[00 70] 9 0 l±±#tf'hmm t *?SSfl 

frbteZ2&<nnffi&#;$:l,x&*). ±fflWih8&g:ffl9 

^9 1 l:*otV>5 fl «X3§^9 lWf5T»^ 
Sl*19. 5mmtfc^ 3I£{±1 Omm^S, 
9 *> 3 mm^?9i £ ^2Sf*:±SB7)^ASixSco^iR^ 9 
1 OS5*li7mm^?fcS 0 ^v/-*fl:9 0(0T«S 
*100 iMt6fc^77>'> J 9 3^*<C0fife$ 
JVC 1^6. 42^9 1 O^ffiOEl 8 COfeffi^rt 

^'9^^jfiLSIiiK9 4(7>AP^83:^^tL, ^BliKA 
PtC|6)^or«^5ffiV^n-M^{c^^ti. 
*5±&£lffi9 5<C#oTl>£ 0 ^Mra^BfitifiiWAPO 
fUJcOiSJieiSli 1 mmXfoZ. El 1 0 Ic^-f J; 9 (c^ffitc 

it, thmmm*n<D&%t*f&it-i-z> 1 2«g<o3stg9 5^ 

[0 0 7 1] jfiL&ffi*89 4<^mP±SPfi^«ClE9 7*5 

RfSf^O^w-y— *:(*: 9 0 Id 2 &<Dflflffi 9 8 Sr jkJftiiBK 
ttJ p £ l* $ A,t* WrKgfcif T^ficoifcigfc i> KfttmWi 
tmbthZ £ 9CLtl^ 9 0 £>_B8li 

8aSfc£*LT:fc5'9, rtt^r^-^>fi^— (HJ^^ixTt^^ 
V\ ) Kj£f&3ft-CK5lP 9 9 ^/^S 0 @*3|P9 9<Oj29 

[0 0 7 2] S5*l 0 0\*tp!k<nm^- h«R«Sfil 
0 1 bZ<DftmicMf££ti'tZ& t g 1 0 2 <t^60T»^W 
(-^^^o-CJgfiK^nfc^^^^i o 3 iRffiSM 

0 lo^^^T^irsta-r^y x^ifiL^i^p 1 o 

4^^^o-Cl^ 0 R«g|51 0 1 (DmmZl 7mm, * 
cou- htt&JbTtf>i$e3£l mm, M^gp 1 0 2 cQi&Ji 
Ii4. 5mm, 77^^1 0 3W^W2 Smmtfe 
S. R«ffl5 1 0 1 (^fifW 1 0 2 -C0^ffiffl^ffi?FSi5 

1 0 2<D±m£*) ImmTt LX *<0±£|iO3§f*& ifeffi 
ffiiaW^3 0OT®4r^ft:cop- httRffiSfJl 0 l Jiiffi 
^^ISRt^^TTSP^ 1 0 SZ&f&i-Zx^— th- 1 
0 6 <t LTltfig^^TV>6 0 77^1 0 SGDJiflu-f & 
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77^93, i o 3&m#&vm%&&i'Z>mcm : & 

[ o o 7 3 I ±2e<ojkjfi38ia«-^»R^9 i (CHS l 
ffi^THK^rtU/to #J8 0 s<DfiX^mtt*$L&M9 1 O 

[0 0 7 41 o Lri&i«^ia8S4r^Lfco 
[0 0 7 5] 

[igjiE^fflfm^aft^] 

So 

[@2] ±3£jfiLffi28iSSS(DS(*0^ffiS-e^) £ 0 20 

[0 3 ] ±3ejfiL^ffiia§§o^coiiEffi©-c^^o 
[0 e ] ±fcfamm®®<n&ft<D¥-ffim-e&z> a 
[Eiio] ±.fcfamM®$s<nfti*<o®.ffimx'&>z>. 

[0 12] 0 8 <haft(w^LXife»iffiffi{MSr^L/i:^ 

[0 13] atff^7 7^^8S»^tt$r^St*»» 

[W^-cogftW] 
1 o-*/uy-#flc 

l 2-«k»4U±WKMft (riLffittilK) 40 
1 3-HtUftft 

1 4 -79^5^ 

1 6-n — httHtitt 
1 

2 0 

2 1 «*MB 
2 2 -MS 

2 3— 50 
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24"77>^ 
2 5-51 y 
2 
2 

2 8 — fl£ 

2 9H83«tt}P 

3 O-foffiifiiStt** 

3 i - mmmm&tt 

4 0---ttiMK£ttf 

5 0-ttttMHMff 

6 0— J^/uy— 

6 I -ltLttllil«t2|4ft«ft 

6 2-n*» 

6 3-77>y 

6 4-iMMRflftn 

6 5— ffiM 

6 6— fr— 

6 7-77^7' 

7 0-g# 
7 1 

7 2 •••*£>■ 
7 3-77>^ 

7 4---iMtiiU8 

7 5-908 «#R&ih#W) 

8 0-«S«f 
8 1 •••«« 

8 2-JS« 

8 3---Mt«M« 

8 4-j£ 

8 5-ttW«K 

8 6-R9ID 

9 O—sM'4''— Jeffs 

9 1 -i&fRi«ia«-f4iR^^ 
9 2 (SSiaiSSffi) 
9 3-77>y 
9 4 -jfii!fti8» 

9 s- -Jinan 

9 7-Jtt 

9 8 -«jas 

9 9-A9IP 
I 0 

1 0 1 -PMEft 
I 0 2-JSffflS 
1 0 3-77^^ 

1 0 4-dtiKAa 

t 0 s-Tnam 

1 0 6 — *x<— • 

io7-'jy 
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[131] [@2] [0 4] 
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IB10] [®12] [@13] 




<72)5g^# mm m& 

i§^J^i8m«7KHTBll#46*|- 

(72)^ljq# jffi** 4* 

J«3Em«I©mft7KHT@11#46-§- *&±& 



F ^ — J* 2G045 BA10 BB06 BB18 BB21 CA01 

CA25 CA26 HA13 HA14 HB03 
HB06 

4D006 GA02 HA42 HA91 HA95 JA01B 
JA02A JA02B JA03A JA03B 
JA03C JA18C JA25C JA27A 
JA27B JA30A JA30B KE02Q 
KE06Q MA03 MA22 MA24 
MA31 MB02 MB09 MC16 MC18 
MC30 MC54 MC62X PA01 
PB09 PB42 PC41 



